Role of oxygen radicals in ischemia-induced lesions in the cat stomach.
Ischemia in a stomach that contains acid may produce severe gastric mucosal injury. The extent to which oxygen-derived free radicals are involved in the pathogenesis of this injury was investigated in the present study. Local gastric ischemia was achieved by reducing celiac artery pressure to 30 mmHg for 1 h. Ischemic injury was assessed by recording the loss of 125I-albumin and 51Cr-red cells across the gastric mucosa. Cats were treated with a xanthine oxidase inhibitor (allopurinol), a superoxide radical scavenging enzyme (superoxide dismutase), and a scavenger of hydroxyl radicals (dimethyl sulfoxide). The damage associated with ischemia only occurred during reperfusion of the stomach and was worst in the antrum. The level of xanthine oxidase in the antrum was twice that of the corpus. Treatment with allopurinol, superoxide dismutase, and dimethyl sulfoxide reduced 51Cr-red cell loss to 15%, 25%, and 21% of control (untreated) animals, respectively. The data indicate that oxygen-derived free radicals play a role in ischemic injury to the stomach and that the hydroxyl radical, a secondary radical produced from the superoxide anion, appears to be the major oxygen radical contributing to ischemic damage.